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(54) FORMATION TREATMENT DEVICE 

(57) Abstract: 

FIELD: oil and gas industry. SUBSTANCE: 
device designed for treatment of oil- and 
gas-bearing formations with gunpowder gases 
has a hanger containing tubular main working 
gunpowder charges. Under the working charges 
there is a tubular ignition charge. 
Additional ignition gunpowder charges are 
uniformly located between the working 



gunpowder charges. The quantities of the 
ignition charges and all charges are 
determined by an equation presented in the 
description. The device is provided with an 
ign ition ch ai n and fasten ers for th e 
aforesaid gunpowder charges. The chain and 
all ignition charges are designed for 
simultaneous ignition. EFFECT: enhanced 
effect on formation. 2 dwg 
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(54) YCTPOMCTBO flJl* B03AEtf CTBHfl HA nJlACT 

(57) Pe<J>epaT: 

Mcno/ib30BaHne: npn o6paooTKe 
He<Jyrera30HocHoro njiacra nopoxoBbiMM ra3aMM. 
06ecneMHBaer noBbiiueHne acpc^eKTHBHocTM 
B03AeRcTBnn Ha nnacT 3a chot perynnpoBaHMn 
MMnyxibca AaBneHHfl b 3aBMCMMoc™ or ycnoBMM 
b cKBa>KMH©. CymnocTb nso6peTeHHfl: 
ycTpoi^cTBo cx?Aep>KMT noABecKy, Ha KOTOpotf 
noMemeHbi TpyoMaTbie paoonvie nopoxosbie 
3ap^Abi, noA hhmh Tpy6MaTbtft 
BOcnnaMeHMTe/ibHbjPi nopoxoBofl 3ap8A- Me>Kfly 
pa6oHHMn nopoxoBbiMM aapflflaMM paBHOMepHO 
pacnpeAejieHbi AonoriHMTeribHbie 



BocnnaMeHMTenbHbie nopoxoBbie 3ap«Abi. Ohm 
pacnpeAe/ieHW no OAHOMy mjim cocTaB/iawT c 
ocHOBHbiM BocnnaMeHHTeribHbJM 3apflAOM 
oAMHaKOBwe rpynnw. Ko/umecTBO 

BocnnaMeHMTenbHbix nopoxoBbix 3ap*w>B 
OTHocMTexibHo o6mero KonnnecTBa nopoxoBbix 
aapflfloB onpeAexweTca no cooTHoujeHMto, 
npeACTaaneHHOMy b cfcopMyne MsoSpeTeHkm. 
ycxpoMCTBo mm ear ijenb BOcn/iaMeHeHMfl n yanw 
KpenneHMn nopoxoBbix 3apnaoB. L(enb 
BocnnaMeHeHUfl m BceBocnnaMeHHTe/ibHwe 

3apHAbl BbinO/lHeHbl C B03MO)KHOCTbK) 

oflHOBpeMeHHoro noAWura nocneAHMX. 2 ma. 
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H3o6peTeHne othochtch k 
HecfcrrefloebiBatOLLiefl npOMbiwneHHOCTH m mo>k©t 
6biTb ncnonbaoBaHO Ana paapbiBa n oopa6oTKM 
Hect)Tera30HOCHoro nnacra nopoxoebiMM ra3aMM. 

M3BecTHo ycTpoBcTBO Ann pa3pbiBa n/iacTa 
AaBneHnew nopoxoBbix ra30B, coAep>Kamee 
Tpy6MaTbiW nopoxoBoft 3ap«A, b t^eHTpanbHOM 
KBHane KOToporo paawiemeHa Tpyo"Ka c 
paAManbHbiMM OTBepcTMflMW no Bcefl AnMHe, c 
nopoxoBOfl ujaujKoR m anexTpoaana/ioM. 
06pa3yK)imiecfl ot nopoxoBofi ujawKW rop«Mne 
rasbi Mepea paflnanbHbie oTBepCTHH noA>KnraioT 
TpyonaTbifi aapnA no BceB noBepxHocTM 
i4eHTpanbHoro KaHana (1). HeAOCTaTKOM 
ycrpoiicTBa flBnneTCfi to, hto oho o6ecnem*BaeT 
HeoGxoAMMoro ypoBHfl AaBneHwa. 

H3BecTeH nopoxoBoH reHepaTop AaBJieHMn 
Ann CKBa>KMHbi, coAepwatuwfi Tpy6naTbie 
nopoxoBbie sapflAu, oa^h W3 kotopux 5tsn$iercfl 
BocnnaMeHWTeribHbiM. B ero uempanbHOM 
KaHane pasMeu^eHa Tpy6xa c nopoxoBofi 
niawKofi u oneKTpoaananoM, a b KaHanax 
ocTanbHbix 3apflAoa pa3MemeHbi nopoxoBbie 
ujaiiiKM c L^eHTpanbHbiM ot bodct \a&m nop, 
Hecymvifi Tpoc m c npoAonbHbiMM naaaMU Ha 
HapyxcHoO noBepxHOCTti Ann npoxoAa ropflMi/ix 
ra30B (2). HeAOcraroK ycrpoiicTBa tot we. 

OnbiT noKaabiBaeT, mto o6pa6oTKa n/iacTa 
nopoxoBbJMM ra3aMM peayribTaTHBHa ToribKO npn 

AOCTaTOMHO npOAOfDKHTenbHOpi 30)xJ)eiCTHBHOfi 

nacTM MMnyjibca AaBneHMfl. Taxi/iM o6pa30M, 
ycTpo^CTBo Ann pa3pbisa w oopaooTKH n/iacTa 
Bbino/iHneT CBoe HaaHaneHue ToribKO TorAa, 
KorAa oho, BO-nepBbix, oCSecnemiT Heo6xoAHMbiM 
ypoBeHb AaBneHMfl b CKBa>KHHe n, BO-BTopbix, 
noAAep)KMT 3tot ypoBeHb b TGMeHne 
Heo6xoAHMoro BpeMeHM. 

npn pode myo*HHbi 3aneraHMn 
o6pa6aTbiBaewioro ruiacTa, a 3HaHMT, w ropHoro 
AaaneHnfl KOJii/HecTBO nopoxoBbix TpyoMaTbix 
3ap?iAOB Heo6xoAHMO yBenvmwBaTb Ann 
yBenvmeHun cyMMapHoro ra3onpnxoAa. 

(IpHMeHeHMe M3BeCTHblX yCTpoWCTB npH 3TOM 

npuBOAMT k TOMy, hto ypoBeHb AasneHUfl 
noBbiLiiaeTcq, a npoAonxcuTenbHOCTb 
34>4>eicTviBH0M HacTM MMnyribca yMeHbwaeTCH. 

Hanoonee 6jim3kmm k npeAnaraeMOMy 
M3o6peTeHMio HBrmeTCfl ycrrpowcTBO Ann 
BoaAe^cTBun Ha nnacT, coAep>Kamee noABecicy, 
noMeiAeHHbie Ha Hefl TpyoMaTbie paooMne 
nopoxoBbie sapaAbi, TpyonaTbifl 
BOcnnaMeHHTejibHbiW nopoxoBofl aap«A» 
noMeu4eHHbJM noA pa6onnMM nopoxoBbiMM 
aapfiAaMM, i^enb BocnnaMeHeHna m y3nw 
KpenneHuin paooMHX n BocnrtaMeHWTenbHoro 
nopoxoBbix 3ap^AOB k noABecxe (3). HeAOcraTOK 
M3BecTHoro ycTpo^cTBa coctowt b tom, hto npw 

BblCOKOM TOpHOM AaBTieHMLI H3-3a orpaHnneHHOM 

CKopocTM ABM>KeHHH cfepoHTa BocnnaMeHeHHH no 
6okoboB noBepxHocTM aap^AOB (He 6onee 5 m/c 
no pacneTHbiM oi^eHKaM, n oat Be p>ka@ h h bi m 
AaHHbtMvi ncnbiTaHMM) cyMMapHwPi raaonpkixoA b 
cKBa>KHHy He BcerAa ooecneMMBaeT 
Heo6xoAH^bii^ ypoBeHb AaBneHun, b cb«3M c 

HeM yCTDORCTBO MO>KeT CTaTb He30Ct>eKTMBHblM. 

KpOMe Toro, M3BecTHoe ycTpo^cTBO, KaK 
noKaaann pacMeTbi, OKaabiBaeTcn 

He3C{xt)eKTMBHblM A3»<e npH HM3KOM POpHOM 

AaaneHMM, KorAa no ycnoBUHM paooTbi A^aMerp 
3ap^AOB aonxeu 6biTb Man (HanpuMep, b 
cnyMae cnycKa nepe3 HacocHo-KOMnpeccopHbie 
Tpy6bi 40 mm). Ecjih A^aweTp aap^AOB Man, a 
3HaMMT, m Maria yflenbHan Macca TaKnx aap^AOB 
(Macca, npuxofl^Lua^ca Ha eAHHMi4y AnMHbi), to 
nocne cropaHnq BOcnnaMeHHTe/ibHoro aap^Aa 
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nponcxoAMT 6biCTpbifl cnaA AaBneHMfl b 
CKBEOKVine m Heo6xoA^tMbin ero yposeHb Ann 
TpeLAUHOo6pa30BaHMfl He AOcrviraeTcn. 

UeribK) M3o6peTeHnn ABJineTCfl yBenn^eHne 
3<J)c{)8ktm bhoctm B03AeflcTBVifl Ha nnacT 3a CHeT 
peryxwpoBaHHft MMnyribca AaB/ieHkin b 

3aBMCMMOCTM OT ycriOBMM B CKBa>KMHe. 

flocTuraeTCfl oto TeM, mto ycTpo^cTBO Ann 
BoaAetfcTBwn Ha nnacT, coA©P»<siiMee noAsecKy, 
noMemeHHbie Ha Hefl TpyoMaTbte pa6oHne 
nopoxoBbie 3ap«Abi, Tpy6MaTbiR 
BocnnaMeHMTenbHbifl nopoxoBoPi aapaA. 
noMei^eHHbtM noA pa6onnMH nopoxoBbtMn 
3apaaaMH, uenb BocnnaMeHeHun m yanbi 
xpenneHMfl pa6onnx n BOcnnaMeHMTenbHoro 
nopoxoBbix 3apaaoB k noABecxe, CHa6>KeHo 
AonortHMTejibHbiMM BOcnnaMeHHTejibHbiMn 
nopoxoBbiMn 3apj^AaMH, paBHOMepHO 
pacnpeAeneHHbiMn no oAHOMy nnn 

COCTaBJlHK)IAMMH C OCHOBHbIM 

BocnnaMeHMTeribHbiM sap^AOM OAMHaKOBbie 
rpynnw Me>Kfly pa6oHMMM nopoxoBbiMn 
3ap?iAaMn, npn stom KonnnecTBO 
BocnnaMeHMTeribHbix nopoxoBbix 3ap«AOB (x ) 
OTHOCMTeribHo o6mero KonnnecTBa nopoxoBbix 
3ap«A0B onpeAenneTcn no cooTHomeHMto: 

X K p tab K SMnupMMecKM^ 



30He 



KO3<tD0HUMeHT npOnOpl4MOHa/1bHOCTM 

(K ^8-10' 3 M 2 /Mna); 

P 0 rMAPOCTaTMMecKoe AasneHne b 
B03flefiCTBMR Ha nnacT, Mna; 

H o6u\afl BbicoTa Tpy6naTbix paooMMX n 
BocnnaMeHHTenbHbix nopoxoBbix 3apnAOB, m; 

D Hapy>KHbifl A^aMeTp TpyoMaTbix paGoMux n 
BocnnaMeHHTanbHbix nopoxoBbix 3apanoB, m; 

d BHyTpeHHki^ AnaMeTp TpyoMaTbix pa6oMnx 
n BOcnnaMeHHTenbHbix nopoxoabJX 3apHAOB, m; 
a t^enb BocnnaMeHeHMn n Bee 
BOcnnaMeHMTeiibHbfe aapyiAbi BbinoriHeHbi c 
B03MO)KHOCTbK} OAHospeMeHHoro noA>KMra 
nocneAHUX. 

Pe3y/ibTaTbi MaTeMaTunecKoro 
MOAennpoBaHUfl noKaaann, mto npon3BoribHoe 
pacnonoKeHM© BOcruiaMeHMTenbHbi'x sap^AOB b 

HVIXHeft M3CTH C50pKM npHBOAUT K 6blCTDOMy 

cnaAy AaaneHUfl. B cnyMae »ce pacnono^KeHkin 
mx KaK b npeAnaraeMOM ycTpo^cTBe nopoxoBbie 
ra3bi ot rpynn BocanaMeHMTeribHwx 3ap^AOB, 
ABurajqcb BBepx, oAHOBpeMeHHO oxBaTb)Ba»OT 
6onbiuee xonnMecTBO ocTanbHbix 3apflAOB. 

ri03TOMy npM TOfl Ke CKOpOCTM ABM^KeHMH 

o>poHTa BOcnnaMeHeHMfl o6ecneMMBaeTCfl 
6onee BbicoKUM cyMMapHbtR raaonpuxoA m 
noAA©P>KHBaeTcyi Heo6xoAHMoe Ann pa3BHTna 
Tpeu^MH AaBJieHvie b cxBaxcviHe b TeMeHne 6onee 
AnnTenbHoro BpeMeHki. 

Ha nepTe>Ke noKa3aH o6mnti bha 

yCTDO^CTBa. 

YcTpoRcTBO coAep>KMT Tpy6MaTbie paooMne 
nopoxoBbie aapaAbi 1 n Tpy6MaTbie 
BOcnnaMeHMTe/ibHbie nopoxoBbie sapflAw 2 n 3. 
Coopjca ycTpoflcTBa ocyu^ecTBnweTC^ Ha 
OTpe3Ke reoo>M3MMecKoro Ka6enn 4, BAorib 
KOToporo pacnonoaceH AeTOHnpytou^nCl uJHyp 5. 
3ap«AbJ 1 CHa6)KeHbi 3au^MTHbtMki Tpy6xaMii 6 
Ann ncKntoM8HHfl BOcanaMeHeHnyi npw 
cpa6aTb)BaHkivi a©toh m py hd u^e ro tuny pa. B 
HMKHert MacTn c6opKM paaMeu^eHbi L^eMeHTHbiA 
rpy3 7 Ana ynyMiueHUfl cnycKa ycTpoficTBa b 
CKBaKkiHy )A B3pbiBHoA naTDOH 8 b Koxcyxe 9. 
Csepxy h cHkoy c6opKa orpaHUMeHa 
oGTeKaTe/iflMM HaKOHeMHMKaMM 10 m 11. HaA 
c6opKOM aap^AOB pa3Meu^eHa Ka6ertbHan 
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H3o6pereHne OTHOCMTcn k 
HecfeTeAoobiBatOLnefl n po m bi LuneH h oct h m mokgt 
6uTb ncnojib30BaHO Ann pa3pbiBa m o6pa5oTKM 
He0Tera3OHOCHoro nnacra nopoxoBbiMM ra3aMn. 

MsBecTHO ycTpoPicrBo Ann paapbJBa nnacTa 
AaBneHneM nopoxoBbix raaoa, coflepxamee 
Tpy6MaTbift nopoxoBoft aapnA, a L^eHTpanbHOM 
KaHane KOToporo pa3MemeHa Tpy6Ka c 
paAnaribHbiMn oTBepcTHftMn no Bcefl AnuHe, c 
nopoxoBoH ujawKOfl v\ 3neKTpo3ananoM. 
06pa3yiOLnnecfl ot nopoxoBofl tuaiUKM ropnnvie 
raabi nepe3 paAwanbHbie oTBepcTHn noA>KwraK>T 
Tpy6HaTbitt 3ap«A no Bcei* noBepxHocTH 
LjeHTpanbHoro tcaHana (1). HeAOdaTKOM 
ycTpOMCTsa nBnneTcn to, hto oho oBecneMMBaeT 
Heo6xoflMMoro ypoBHn AaBnemin, 

M3BecTeH nopoxoBoB reHeparop AaaneHkin 
Ann CKBa>KMHbi, coAepacatuHtf TpyonaTbie 
nopoxoBbie 3apnAW, oahh H3 KOTOpbix nBnneTcn 
BocnnaMeHMTe/ibHbiM. B era u\eHTpanbHOM 
KaHane pa3MemeHa Tpy6Ka c nopoxoBotf 
waiuKofl m 3JieKTpo3ananoM , a b KaHanax 
ocranbHbix 3apPAOB pa3MemeHbi nopoxoBbie 
LuaoiKu c L^eHTpanbHbiM oTBepcTi/ieM noA 
HecymMH rpoc m c npoAoiibHbiMH na3aMW Ha 
HapyKHofl noBepxHoc™ Ann npoxoAa ropnnnx 
ra30B (2). HeAOcrarroK ycrpoiicTBa tot me. 

Onbir noKaabiBaeT, mto o6pa6oTtca nnacTa 
nopoxoBbJMM ra3aMM pe3y/ibTaTHBHa TonbKO npn 

AOCT3TOMHO npOAOnJKHTenbHOfl 3C()0eKTHBHOft 

MacTM MMnyribca AaBneHi/in. TaKMM o6pa30M, 
ycrpoPicTBO Ann paspbiBa m o6pa6oTKM nnacTa 
BbinonHneT cBoe Ha3HaHeHwe TonbKO TorAa, 
KorAa oho, BO-nepBbix, oGecneMWT Heo6xoAHMbiw 
yposeHb AaBJieHun b cKBaxviHe n, so-BTopbix, 

nOAA©P>KMT 3TOT yDOBGHb B TeMeHMe 
Heo6xoAMMoro BpeMeHM. 

ripn pocTe my6nHbi 3aneraHwn 
o6pa6aTbJBaeMoro nnacTa, a 3H3mmt, h ropHoro 
AaaneHun koji unecTBo nopoxoBbix Tpy&naTbix 
aapnAOB Heo6xoAHMo yBeni/NMBaTb Ann 
yBe/iMMeHun cyMMapHoro ra3onpnxoAa. 

npMMeHeHUe W3BeCTHblX yCTpoflCTB HpM 3TOM 

npuBOAMT k Towy, hto ypoBeHb AasneHMn 
noBbiLuaeTcn, a npoAomcwTenbHocTb 
3<$><$>eKT\ABH0v\ MacTH MMnynbca yiueHbujaeTcn. 

Han6onee ctihskmm k npeAnaraeMOMy 
H3o6peTeHwo nBnneTcn ycTpotfcTBO Ann 
BosAe^cTBun Ha nnacT, coAep>Kau;ee noABecKy, 
noMeiueHHbie Ha Hefl TpySnaTbie pa6oMne 
nopoxoBbie 3apnAbi, TpyoMaTbift 
BocnnaMeHMTenbHbit^ nopoxoBofl sapnA. 
noiviemeHHbitf noA paooMMMn nopoxoBbiMM 
3apnAaMn, tjenb BocnnaMeHeHtin n y3Dbi 
Kpen/ieHMn paooMux m BocnnaMeHMTenbHoro 
nopoxoBbix sapnAOB k noABeoce (3). HeAOCTaTOK 

M3BGCTHOrO yCTpOftCTBa COCTOHT B TOM, MTO npM 
BblCOKOM TOpHOM A^BJieHMM H3-3a orpaHHMeHHOft 

cKopocTM ABM>KeHnn cfepoHTa BocnnaMeHeHun no 
GoKOBoft noBepxHocTn 3apnAOB (He 6onee 5 m/c 
no pacMeTHbiM oL^eHKaiyi, noATBepweHHbiM 
AaHHbiMM ncnbJTaHMM) cyMMapHbi^ ra3onpnxoA b 
c«Ba)KHHy He Bcerfla o6ecneMMBaeT 
HeoGxoAMMbifl ypoBeHb AaB/teHun, b cbh3m c 

M6M yCTpOftCTBO MOK6T CTaTb H e9C|3C)!)& KTM BH bl M . 

KpoMe Toro, M3BecTHoe ycTpo^cTBO, kbk 
noKa3ann pacneTbi, 0Ka3biBaeTcn 

He304)eKTHBHbJM A3>KB npM HH3KOM ropHOM 

AaaneHUM, KorAa no ycnoBktnM pa6oTbi A^aivieTp 
3apnAoa noroxeH 6biTb Man (HanpkiMep, b 
cnynae cnycKa Mepe3 HacocHO-KOMnpeccopHbie 
Tpy6bi 40 mm). Ecnn AnaMeTp 3apnAOB Man, a 
3HaMMT, m Mana yAenbHan Macca Taicnx 3apnAOB 
(wacca, npMXOAniAancn Ha eAMHkiitf AnnHbi), to 
nocne cropaHttn BocnnaMeHMTenbHoro 3apnAa 
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nponcxoAUT 6biCTpbiCi cnaA AasneHMn b 
CKBaxuHe m Heo6xoflHMbiM ero ypoBeHb Ann 
TpeiAMHoo6pa30BaHnn He AOcrwraeTcn. 

L(enbK> M3o6peTeHkin nBnneTcn yBennneHne 
3C^Ct)eKTMBHOCTM B03AeWcTBnn Ha nnacT 3a CHGT 
perynnpoBaHun MMnynbca AasneHMn b 
3aBncnMOcrn ot yanoBMM b cKBa>KMHe. 

flocTMraeTcn 3T0 TeM, mto ycTpoWcTBo Ann 
B03A©^CTBwn Ha nnacr, coAep>Kainee noABecKy, 
noMeu^eHHbte Ha Heft TpybMaTbie pa6oHne 
nopoxoBbie 3apnAbt, TpyonaTbtft 
BocnnaMeHMTenbHbift nopoxoBOft 3apnA, 
noMeu^eHHbift noA paooMMMn nopoxoBbiMn 
sapnAaMM, uenb BocnnaMeHeHun n yajibi 
KpenneHMn paooMUX m BOcnnaMeHMTeribHoro 
nopoxoBbix 3apnA0B k noABecKe, CHa6)KeHO 
AonoriHMTeJibHbiMn BocnnaMeHHTenbHbiMn 
nopoxoBbiMn aapflAaMu, paBHowepHo 
pacnpeAeneHHbiMn no OAHOMy win 

COCTaBJiniOU^HMM C OCHOBHbIM 

BocnnaMeHMTenbHbiM sapnAOM oAMHaKOBbie 
rpynnbi Me>Kfly paooMnwn nopoxoBbiMn 
3apnAaMM, npn 3tom KonnMecTBo 
BOcnnaMeHHTenbHbix nopoxoBbix 3apnAOB (a. ) 
oTHocnTen bHO o6mero KonnwecTBa nopoxoBbix 
3apPWOB onpeAenneTcn no cooTHOLueHMK): 

X K p rAe K GMnupwMecKviPi 



<D+d)H 



K034>4DMLtneHT nponopuMOHanbHOCTM 
(K =.8-10- 3 M 2 /Mna); 

P 0 ruAPOCTaTMHecKoe AasneHne b aoHe 
B03fletfcTBUH Ha nnacT, Mfla; 

H o6man BbicoTa Tpy6naTbix paooHMX n 
BocnnaMeHMTenbHbix nopoxoBbix 3apnAOB, m; 

D Hapy>KHbi8 AnaMeTp Tpy6naTbix paCoHkix n 
BocnnaMeHMTenbHbix nopoxoBbix 3ap«AOB, m; 

d BHyTpeHHUfl A^aMeTp TpyosaTbix pa6oMnx 
m BocnnaMeHHTenbHbix nopoxoBbix 3apnAOB, m; 
a Ljenb BoennaMeHeHvin n Bee 
BocnnaMeHMTeribHbie 3apnAbi BbinonHeHbi c 
bo3 m o>kh oct bK) oAHOBpeMeHHoro noA>Knra 
nocneAHUX. 

PesynbTaTbi MaTeMaTHsecKoro 
MOAennposaHMn noKasanvi, mto npou3BonbHoe 
pacnono>KeHne BocanaMeHHTenbHbix 3apnAOB b 

HLDKHeH M3CTM c60pKV1 npHBOflMT K 6blCTDOMy 

cnaAy AasneHMn. B cnynae Ke pacnonoxeHun 
mx KaK b npeAnaraeMOM ycTpoftcTBe nopoxoBbie 
ra3bi ot rpynn BOcnnaMeHHTenbHbix 3apnA0B t 
Asuraacb BBepx, oAHOBpeMeHHO oxBaTbiBatoT 
oonbiLiee KonMMecTBo ocTanbHwx 3apnAOB. 
nosTOMy npn toR «e ckodoctm ABMxeHun 
4)pOHTa BocnnaMeHeHun o6ecneHMBaeTcn 
oonee BbtcoKuPt cyMMapHbift rasonpuxoA w 
noAA©P>KHBaeTcn Heo6xoAMMoe Ann pa3BMTnn 
Tpei^nH AaaneHtie b cKBaxuHe b TeseHkie 6onee 
AnwTenbHoro BpeMenn. 

Ha wepTexe notca3aH oSiamR bma 
ycTpo^cTBa. 

YcTpoftcTBo coAepjKMT TpyoHaTbie pa6osne 
nopoxoBbie aapnAbi 1 n Tpyo^aTbie 
BocnnaMeHHTe/ibHbje nopoxoBbie aapnAbi 2 n 3. 
C6opKa ycTpoftcTBa ocyiAecTanneTcn Ha 
0Tpe3Ke reo4)M3HHecKoro Ka6enn 4, BAonb 
KOToporo pacnono^eH AeTOHnpyioimi» ujHyp 5. 
3apnAbi 1 CHa6>KeHbi 3au;MTHbiMM Tpy6«aMn 6 
Ann MCKntOMeHMfl BocnnaMeHeHun npM 
cpa6aTbiBaHnn A©TOHnpyiotnero LUHypa. B 

HVDKHeft M3CTM COOpKH pa3Meii^eHbl qeM6HTHblft 

rpya 7 Ann ynymueHMn cnycKa ycTpoflcTBa a 
CKBaJKviHy ui B3pbtBHOfi naTDOH 8 B KO)Kyxe 9. 
Ceepxy n CHViay coopKa orpaHkineHa 
oGTeKaTen^MH HaKOHenHUKaMn 10 n 11. HaA 
coopKoft 3apnAOB pa3MeiAeHa KaoenbHan 
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roxiOBKa 12 c astmhkom AaBneHMfl 13. 

YcrpoHcTBo paooraeT cneflytomMM o6pa30M. 
Cpa6aTbiBan ot B3pbiBHoro naTpoHa 8, 
AeTOHMpyiou^MP* WHyp 5 noAwraeT 
OflHOBpeMeHHO BOcnnaMeHMTeribHbiQ 
nopoxoBbie aapHAbi 2 m 3 n paapyiuaeT 
L^eMeHTHbii^ rpya. 06pa3yK>mnecfl nopoxoBbie 
ra3bi, ABMrancb BBepx, BocnnaMeHfltoT pa6onne 
nopoxoBbie aap^Abi 1 . 

npeAno>KeHHoe pacnonoKeHne 3apnAOB b 
ycTpoWcTBe no3BonneT yBeriMMHTb 
AnnTenbHOCTb acfxfceKTMBHOfl Mac™ MMnynbca 
AaaneHMfl, hto cnoco6cTByeT 6onee 

HHTQHCMBHOMy pa3BMTMK) TpeUJKH B nopOfle H 

TeM caMbiM ycuneHwo B03AeficTBnn Ha 
npoAyKTMBHbiR nnacT. npeAno>KeHHoe 
pacnono>KeHne 3apnAOB no3BOJifleT TaioKe 
npMMGHflTb Ann o6pa6oTKM nnacTa ycTpoflCTBa c 
MartbiM A^aMeTpoM aapaaoB Ann paoarbi b 
CKBa)KMHe co cnymeHHbiMM 

HaCOCHO-KOMnpeCCOpHbIMM Tpy6aMM. 

OopMyna H3o6pexeHkm: 

YCTPOMCTBO f}J}n B03flEI/ICTBH* HA 
nriACT, coAepaomee noABecicy, noMemeHHbie 
Ha HePi Tpy6naTbie pa6onne nopoxoBbie 3apHAbi, 
Tpy6MaTbiA BocnnaMeHMTexibHbiA nopoxoBofl 
3apnA. noMeu^eHHbi^ noA pa6oHMMM 
nopoxoBbiMH 3apaAawn, uenb BocnnawieHeHHH m 
yaiibi KperineHun pa6onnx h 
BocnnaMeHMTenbHoro nopoxoBbix aapnAOB k 
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25 



noABecKe, OT/innaioi^eecfl TeM, hto oho 
CHaSxceHO AonoriHMTenbHbiMM 
BocnnaMeHMTeribHbiMM nopoxoBbiwin 3apflAaMH, 
paBHOMGpHO pacnpeAeneHHUMM no OAHOMy win 

COCTaBrifllOlAMMM C OCHOBHbIM 

BocnnaMeHMTeribHbiM 3ap*AOM OAHHaKOBbie 
rpynnbi Mex<fly paSoMUMM nopoxoBbiMM 
3ap^AaMM, npki stom 

KonnMecTBO x BocnnaMeHHTenbHbix nopoxoBbix 
3ap«AOB OTHOcviTenbHO oGiAero KonvmecTBa 
nopoxoBbix 3apflAOB onpeAejiflercfl no 

COOTHOUJeH MK) 



<D+d>H 

rA© K 3MnnpnMecKViM 
nponopmioHanbHOCTM 



KOSCjKjjUL^MeHT 
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Po rviAPOCTaTMHecKoe AaBneHne b 30He 
B03AeficTBMn Ha nnacr, Mlla; 

H o6ma3 BbicoTa Tpy6naTbtx pa6onnx n 
BOcnnaMeHMTenbHbix nopoxoBbix 3apflflOB, m; 

D HapyxHbitf AnaMGTp Tpy6MaTbix paoonux n 
BOcnnaMeHMTenbHbix nopoxoBbix aapoflOB, m; 

d BHyTpeHHM^ AnaMeTp TpyonaTbix paooMWX 
m BocnnaMeHHTenbHbix nopoxoBbix 3apRAOB, m, 

a uenb Bocn/iaMeHeHvm u see 
socnnaMeHMTenbHbie aapnAtJ Bbino/iHeHbi c 
B03MO)KHocTbto mx oAHOBpeM©HHoro noA*cwna. 
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